Tetraethyl orthosilicate (TEOS, 99 %) 
cooled to room temperature. Then, the solution was centrifuged (15,000 rpm; 20 min) and the supernatant was removed. The volume of the concentrated colloid was then adjusted to 2 mL by dilution with water.
Synthesis of Au@RF and Au@C nanocomposites.
For polymer coating, 2 mL of as-obtained gold nanoparticles in water was poured into 5.04 mL of 125 mM aqueous C 16 TMA + Br -solution and the resulting solution was stirred vigorously for 30 min. The resulting solution was added to a mixture of 0.175 g of resorcinol, 14.1 mL of ethanol and 0.175 mL of ammonia, and the mixture was heated up to 35 °C under stirring. Then, 0.25 mL of formalin solutions was added to the reaction solution. The mixture was cooled to room temperature after 6 h, and then aged at room temperature overnight without stirring. Au@RF was collected by centrifugation, then washed with water and ethanol several times. The obtained Au@RF was heated at 5 °C min -1 from room temperature to 150 °C and kept at this temperature for 1 h under a nitrogen flow. The temperature was then raised at 5 °C min -1 to 600 °C or 800 °C and kept at this temperature for 2 h. Au@C was obtained after the product was cooled to room temperature.
Preparation of the nitric acid treated Au@C yolk-shell nanocomposites.
0.05g of as-synthesized Au@C yolk-shell nanocomposites were suspended in 30 mL of concentrated nitric acid. The solution was stirred at 90°C for 10 h. The nitric acid treated Au@C was obtained after the product was cooled to room temperature. The temperature was then raised at 5 °C min -1 to 600 °C or 800 °C and kept at this temperature for 2 h. Fe 3 O 4 @C was obtained after the product was cooled to room temperature.
Synthesis of

Preparation of Mesoporous Silica Nanoparticles (MSNs).
Briefly, 6.4 mL of water, 0.9 g of ethanol, 1.04 g of a 25 wt % CTAC solution, and 0.02 g of DEA were mixed and stirred in a water bath at 40 °C for 30min.Then 
Synthesis of MSN@RF and MSN@C nanocomposites.
For polymer coating, 0.08 g of as-obtained MSNs was homogeneously dispersed in deionized water (7.04 mL) by ultrasonication, followed by the addition of 0.23 g of CTAB, 0.035 g of resorcinol, 2.82 mL of ethanol and 0.01 mL of ammonia, and stirring at 35 °C for 30 min to form a uniform dispersion. Then, 0.05 mL of formalin solutions was added to the dispersion under stirring. The mixture was cooled to room temperature after 6 h, and then aged at room temperature overnight without stirring.
MSN@RF was collected by centrifugation, and then washed with water and ethanol several times. The obtained MSN@RF was heated at 5 °C min -1 from room temperature to 150 °C and kept at this temperature for 1 h under a nitrogen flow. The temperature was then raised at 5 °C min -1 to 600 °C or 800 °C and kept at this temperature for 2 h. MSN@C was obtained after the product was cooled to room temperature.
Synthesis of hexagonal phase NaYF 4 nanocrystals
The OA coated NaYF 4 nanocrystals were synthesized according to the method reported by Qin and his coworkers. Electronic Supplementary Material (ESI) for Nanoscale This journal is © The Royal Society of Chemistry 2013 -1 to 600 °C or 800 °C and kept at this temperature for 2 h. NaYF 4 @C was obtained after the product was cooled to room temperature.
Synthesis of PEI-coated SiO 2 spheres
Briefly, 0.08 g of SiO 2 spheres obtained from stöber method was homogeneously dispersed in deionized water (20 mL) by ultrasonication, followed by the addition of 0.1 g of PEI, and stirring at 35 °C for 30 min to form a uniform dispersion. The resultant dispersion was stirred for 24 h to allow complete adsorption of the polymer on the SiO 2 spheres surface. After this time, the solution was centrifuged (10,000 rpm; 10 min) to remove the unadsorbed polymers. The PEI-coated products were redispersed in 7.04 mL of water. Figure S1 illustrates the pyrolysis mechanism of the phenol-formaldehyde polymer. 3 During the hardening, methylene bridges are formed by condensation and release of water (I and II). The first step of the pyrolysis is assumed to be the formation of ether bonds by a reaction of 2 phenolic groups (III) and again a release of water. In addition to this reaction, a condensation of a phenolic group with a methylene bridge takes place to yield a diphenyl methane structure (IV). The cyclic ether diphenyl pyrane (V), identified above 400 °C, can be explained by a chemical condensation of 2 phenolic groups accompanied by cyclization. Glasslike carbon is formed by deep pyrolysis of highly crosslinked phenol-formaldehyde polymer. 
Synthesis of PEI-coated SiO
